1.
Experimental Section
General Remarks
All experiments were carried out in flame dried Schlenk flasks under argon atmosphere and with dry solvents. Solvents used for chromatography were previously distilled. All used chemicals are commercially available and were used without further purification. Thin-layer chromatography was performed by using Merck TLC aluminium sheets (silica gel 60, F254).
Column chromatography was performed with silica gel (grain size 0.04-0.063 cm, Merck Si60) at atmospheric pressure (1-1.5 atm, using in some cases a hand pump). The corresponding solvents that were used as eluents as well as the Rf values are listed at the corresponding experiment. Detection of the substances was achieved by fluorescence detection under UV light (wavelength λ = 254 nm).
Solvents
Dry DCM, ether and THF were received from a MBRAUN MB SPS-800. At first solvents were distilled, dried over 4 Å molecular sieve and finally dried on an alox column. Further dry solvents were dried over flame dried 4Å molecular sieve. The moisture content was determined with a Karl Fischer Titroline ® 7500KF trace.
ATR-IR Measurements
IR spectra were recorded with a Shimadzu IR Affinity -1S spectrometer and are reported in  = cm -1 and are indicted with w (weak), m (middle), s (strong) or vs (very strong).
EI and ESI Measurements
Mass spectra were recorded with either a Bruker Daltonics Esquire 6000 instrument (ESI) or a VG Instruments Autospec / EBEE-Geometrie (EI).
Elemental Aanalysis

CHNS Elemental Analysis was performed with a vario Micro cube from Elementar
Analysentechnik.
XRD Measurements
XRD Measurements were performed on a single crystal-X-ray-diffractometer Kappa Apex II from Bruker.
Synthesis Procedures of known compounds
1.5.1.
Synthesis of Oct-OTf
Octyltrifluoromethansulfoante was synthesised according to an already published procedure. [1] The purity of Oct-OTf was determined by 1 H NMR and 19 F NMR spectroscopy.
Synthesis of iPr-OTf
iso-Propyltrifluoromethansulfoante was synthesised according to an already published procedure. [1] The purity of iPr-OTf was determined by 1 H NMR and 19 F NMR spectroscopy.
Synthesis of syn/anti-3
syn/anti-3 was synthesised according to an already published procedure. [1] The syn and antiisomer cannot be separated by column chromatography. The anti-isomer represents the major product (ratio anti : syn = 60:40).
Synthesis of syn-10 I
Syn-10 I was synthesised according to an already published procedure.
[1]
Synthesis of Syn-10 Br
Syn-10 Br was synthesised according to an already published procedure.
Synthesis Procedures of new compounds
1.6.1.
Synthesis of syn/anti-4 N-Oct
Under an argon atmosphere 3.00 g of compound syn/anti-3 (7.93 mmol, 1 eq.) were dissolved in 50 ml dry DCM (0.16 M) and 8.76 g of octyltrifluoromethanesulfonate (7.30 ml, 31.72 mmol, 4 eq.) were added over a period of 1h under ice bath cooling. After heat development stopped the mixture was stirred for further 4 
General Selenation Procedure A
Under an argon atmosphere the respective benzimidazolium compound (1 eq.), elemantel selenium powder (2 eq.) and DBU (5 eq.) were added to a microwave flask. Finally, dry acetonitrile (0.17 M) was added and the mixture was stirred in the microwave for 1 h at 150 °C and 14 bar (150 Watt). The mixture was filtered over a plug of silica and rinsed through with ethyl acetate. After the solvent was removed under reduced pressure the respective selenated compound was obtained.
General Selenation Prodcedure B
Under an argon atmosphere the respective bisbenzimidazolium compound (1 eq.) was added to a schlenk flask and dissolved in dry methanol (0.17 M; dried for 24h over molecular sieve).
To the solution elemental selenium powder (2.5 eq.) and caesium carbonate (2.5 eq) were added. The mixture was refluxed for 24 h and finally filtered (hot solution) over a short plug of silica and rinsed with DCM. After the solvent was removed the crude solid was purified by column chromatography (solvents are mentioned for specific compounds). Finally, the solvent was removed under reduced pressure and the respective selenated compound was obtained.
General Octylation Procedure for Selenated Compounds
Under an argon atmosphere the respective mono-or bisselenated compound (1 eq.) was dissolved in dry chloroform or DCM and was cooled to 0 °C. Then octyltrifluoromethanesulfonate (exact number of equivalents see at specific compound) was slowly added and the reaction mixture was stirred for 24 h at room temperature. After the solvent was removed under reduced pressure the crude residual was washed several times with DEE and pentane. Finally, the respective octylated selenium compound was obtained.
General Methylation Procedure for Selenated Compounds
Under an argon atmosphere the respective mono-or bisselenated compound (1 eq.) was dissolved in dry chloroform or DCM and cooled to 0 °C. Then methyltrifluoromethanesulfonate (exact number of equivalents see at specific compound) was slowly added and the reaction mixture was stirred for 24 h at room temperature. After the solvent was removed under reduced pressure the crude residual was washed several times with DEE and pentane. Finally, the respective methylated selenium compound was obtained.
General iso-Propylation Procedure for Selenated Compounds
Under an argon atmosphere the respective mono-or bisselenated compound (1 eq.) was dissolved in dry chloroform or DCM and cooled to 0 °C. Then isopropyltrifluoromethanesulfonate (exact number of equivalents see at specific compound) was slowly added and the reaction mixture was stirred for 24 h at room temperature. After the solvent was removed under reduced pressure the crude residual was washed several times with DEE and pentane. Finally, the respective iso-propylated selenium compound was obtained.
Synthesis of syn-5 N-Oct
Syn - 
F NMR (235 MHz, Chloroform-d):
 ppm] = −58.16 (s, 3F)
ATR-IR:
̃ cm 
̃ cm (m), 27.14, 23.32, 14.35, 12.07.
F NMR (235 MHz, Chloroform-d):
 ppm] = −56.33 (s, 3F), −79.28 (s, 6F).
ATR-IR:
F NMR (235 MHz, Acetonitrile-d3):
 ppm] = −56.02 (s, 3F), −79.37 (s, 6F).
ATR-IR:
ESI-MS:
m/z (+) =
F NMR (235 MHz, Acetonitrile-d3):
 ppm] = −56.08 (s, 3F), −79.28 (s, 6F).
ATR-IR:
̃ cm Syn-6 N-Oct/Se-iPr was synthesised according to the general iso-propylation procedure for selenated compounds. For the reaction g syn-5 N-iPr (mmol, 1 eq.) and g isopropyltrifluoromethanesulfonate ( ml, mmol, eq.) were used. After purification g syn-6 NOct/Se-iPr ( mmol, 95%) was obtained as slightly beige crystalline foam.
ESI-MS:
H NMR (300 MHz, Acetonitrile-d3):
 ppm] 
F NMR (235 MHz, Chloroform-d):
 ppm] = −56.19 (s, 3F), −79.38 (s, 6F).
ATR-IR:
ESI-MS:
F NMR (235 MHz, Chloroform-d):
 ppm] = −78.46 (s, 3F).
ATR-IR:
̃ cm  ppm] = −78.47 (s, 3F).
ESI-MS:
ATR-IR:
CHNS:
ATR-IR:
Catalysis Experiments -Benchmark reaction
Scheme 1: Benchmark reaction.
To a NMR tube the respective donor (10.0 µmol, 1.eq or 2.eq) was added followed by evacuation for 45 min. and flushing with argon. Under an argon atmosphere 0.6 ml of a benzhydryl bromide stock solution (16.5 mM, 1eq.; 0.36µL water, 2 eq.) were added and it was mixed for 1 min. All experiments were started simultaneously and the yield was determined by 1 
Titration Experiments
For pipetting Hamilton®-syringes were used. All experiments were conducted at ambient temperature and in Norell® 502 NMR-Tubes. For the determination of the binding constants the shift of the C2-proton of the isopropyl group bound to the selenium atoms was observed relative to the signal of the solvent. The measured shifts (Δppm) were plotted against the guest-equivalents and the resulting curve was fitted. [2] For the calculations of the binding constants (K) a 1:1 stoichiometry was assumed.
No decomposition of the host / ChB was observed in 1 H NMR and 19 F NMR spectra. 
Determination k rel values
Krel was determined by a linear fit from the kinetic plot. To this end, the gradient between zero hours and 12h and the corresponding yield of 2 was determined for selected curves. The blank reaction was chosen as standard gradient with a value of krel = 1. All other krel values were referred to this value. For the linear fit a straight line was (see plot at the end) pasted.
The determined initial rates are:
Compound krel 
DFT Calculations
Orientating DFT calculations were performed to demonstrate the feasibility of a bidentate coordination of a bis(benzimidazolium)-based model chalcogen bond donor (with methyl groups on nitrogen and selenium) to bromide. To this end, the M06-2X density functional [3] was employed with the Gaussian09 suite of programs, [4] in combination with a triple-zeta TZVPP basis set. [5] The optimized structure was confirmed as a minimum by the absence of imaginary frequencies. The complex is shown below (plot by CYLview).
[6] 
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